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EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Pam Riley on 2/4/08. 

The application has been amended as follows: 

Claims are to be amended as follows: 

1 . (Currently Amended) A hybrid built-in self test (BIST) architecture for embedded 
memory arrays that segments BIST functionality into remote lower-speed executable instructions 
and local higher- speed executable instructions, the architecture comprising: 

a BIST logic controller that is separate from said embedded memory arrays, is adapt e d to 
op e rat e said BIST logic controller operates at a lower frequency than said embedded memory 
arrays r and is furth e r adapt e d to performs test functions common to all of said embedded 
memory arrays at said lower frequency; and 

a plurality of blocks of test logic in communication with said BIST logic controller, 

wh e r e in each one of said blocks is incorporated into a corresponding one of said 
embedded memory arrays under test, is adapt e d to 

said each one of said blocks operates at a same frequency as said corresponding one of 
said embedded memory arrays, said same frequency comprising a higher frequency relative to 
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said frequency of said BIST logic controller, and is further adapt e d to 

said each one of said blocks p erforms test functions unique to said corresponding one of 
said embedded memory arrays at said same frequency, 

wher e in said sam e fr e qu e ncy compris e s a high e r fr e qu e ncy r e lative to said low e r 
fr e qu e ncy of said BIST logic controller, 

wh e r e in said BIST logic controller is fiirther adapt e d to communicates, to said each one 
of said blocks of test logic , instructions at said lower frequency, and 

wher e in said e ach of said each one of said blocks is further adapt e d to locally processes 
said instructions at said higher frequency. 

2. (Currently Amended) The hybrid BIST architecture in claim 1 , wh e r e in said each one of 
said blocks of test logic e ach compris e comprising a multiplier for increasing the frequency of 
said instructions from said lower frequency to said higher frequency. 

3. (Currently Amended) The hybrid BIST architecture in claim 1 , wh e r e in said each one of 
said blocks of test logic comprising compris e s : 

a clock multiplier; 
redundancy allocation logic; 
data address control generation logic; and 

decoding logic that adapt e d to decodes each of said instructions received from said BIST 
logic controller into multiple individual micro-instructions that are tailored to said corresponding 
one of said embedded memory arrays, and 

wh e rein said data address control generation logic and said redundancy allocation logic using a re 
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adapt e d to use said micro-instructions to perform data address control generation and redundancy 
allocation, respectively, based on said micro-instructions. 

4. (Currently Amended) The hybrid BIST architecture in claim 1, wh e r e in said BIST logic 
controller in combination with said blocks of test logic enabling enables in parallel testing of at 
least one of the following: 

different types of embedded memories, wh e r e in said different types comprising compris e 
at least one of a dynamic random access memory (DRAM) array, a static random access memory 
(SRAM) array, and a content-addressable memory (CAM) array; 

memory arrays operating at different frequencies; and 

different size memory arrays. 

5. (Previously Presented) The hybrid BIST architecture in claim 1, further comprising a 
lower-speed control bus operating at said lower frequency and connecting said BIST logic 
controller to said blocks so as to allow communication of said instructions from said BIST logic 
controller to said blocks. 

6. (Currently Amended) The hybrid BIST architecture in claim 1, wh e r e in said BIST logic 
controller comprising compris e s at least one of a read only memory (ROM), a scannable read 
only memory (SROM), and other type of memory adapt e d to that stores macro instruction sets. 

7. (Currently Amended) The hybrid BIST architecture in claim 1, wh e r e in said BIST logic 
controller comprising compris e s logic adapt e d to that p rovides branch prediction, program 
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counter management, utility counters, and general BIST operation controls and diagnostic 
outputs. 

8. (Currently Amended) A built-in self test (BIST) architecture for use with embedded 
memory arrays in functional circuitry within an integrated circuit, said BIST architecture 
comprising: 

a BIST logic controller that is separate from said embedded memory arrays, is adapt e d to 
said BIST logic controller operates at a lower frequency than said embedded memory arrays^ and 
is furth e r adapt e d to performs test functions common to all of said embedded memory arrays at 
said lower frequency; 

a plurality of blocks of test; and 

a bus connecting said BIST logic controller to each one of said blocks of test logic so as 
to allow communication from said BIST logic controller to said blocks, 

wh e r e in said bus is adapt e d to operates at said lower frequency, 

wh e r e in said each one of said blocks is incorporated into a corresponding one of said 
embedded memory arrays, 

said each one of said blocks is adapt e d to o perates at a same frequency as said 
corresponding one of said embedded memory arrays, said same frequency comprising a higher 
frequency relative to said frequency of said BIST logic controller and said bus, 

said each one of said blocks a nd4s-furthe r adapt e d to performg test functions unique to 
said corresponding one of said embedded memory arrays, 

wh e rein said sam e frequ e ncy compris e s a higher fr e quency r e lativ e to said lower 
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fr e quency of said BIST logic controll e r and said bus, 

wh e r e in said BIST logic controller is further adapted to communicates, to said each one 
of said blocks, instructions at said lower frequency via said bus, and 

wher e in said each one of said blocks is further adapt e d to locally processes said 
instructions at said higher frequency. 

9. (Currently Amended) The BIST architecture in claim 8, wh e r e in said each one of said 
blocks of test logic e ach compris e comprising a multiplier for increasing the frequency of said 
instructions from said lower frequency to said higher frequency. 

1 0. (Currently Amended) The BIST architecture in claim 1 1 , wh e r e in said data address 
control generation logic and said redundancy allocation logic using ar e adapt e d to use said 
micro-instructions to perform data address control generation and redundancy allocation, 
respectively, based on said micro-instructions. 

1 1 . (Currently Amended) The BIST architecture in claim 8, wh e rein said each one of said 
blocks of test logic comprising compris e s : 

a clock multiplier; 

redundancy allocation logic; 

data address control generation logic; and 

decoding logic adapt e d to that decodes each of said instructions received from said BIST 
logic controller into multiple individual micro-instructions that are tailored to said corresponding 
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one of said embedded memory arrays. 

12. (Currently Amended) The BIST architecture in claim 8, wh e r e in said BIST logic 
controller in combination with said blocks of test logic enabling e nabl e s in parallel testing of at 
least one of the following: 

different types of embedded memories, wh e r e in said different types comprising compris e 
at least one of a dynamic random access memory (DRAM) array, a static random access memory 
(SRAM) array, and a content-addressable memory (CAM) array; 

memory arrays operating at different frequencies; and 

different size memory arrays. 

13. (Currently Amended) The BIST architecture in claim 8, wherein said BIST logic 
controller compris e s comprising at least one of a read only memory (ROM), a scannable read 
only memory (SROM), and other type of memory adapt e d to that stores macro instruction sets. 

14. (Currently Amended) The BIST architecture in claim 8, wh e rein said BIST logic 
controller comprising compris e s logic adapt e d to that p rovides branch prediction, program 
counter management, utility counters, and general BIST operation controls and diagnostic 
outputs. 

15. (Currently Amended) A built-in self test (BIST) architecture for use with embedded 
memory arrays in functional circuitry within an integrated circuit, said BIST architecture 
comprising: 
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a BIST logic controller that is separate from said embedded memory arrays, is adapt e d to 
said BIST logic controller operates»at a lower frequency than said embedded memory arrays^ and 
is furth e r adapted to performs test functions common to all of said embedded memory arrays at 
said lower frequency; 

a plurality of blocks of test logic; and 

a bus connecting said BIST logic controller to said each one of said blocks of test logic so 
as to allow communication from said BIST logic controller to said blocks, 

wh e r e in said bus is adapt e d to operates_at said lower frequency, 

wh e r e in said each one of said blocks of test logic is incorporated into a corresponding 
one of said embedded memory arrays, 

said each one of said blocks of test logic is adapt e d to operates at a same frequency as 
said corresponding one of said embedded memory arrays, said same frequency is a higher 
frequency relative to said lower frequency of said BIST logic controller and said bus, 

said each one of said blocks of test logic a raUs further adapt e d to p erforms test functions 
, unique to said corresponding one of said embedded memory arrays, 

wh e r e in said sam e fr e quency is a high e r fr e qu e ncy relativ e to said low e r fr e qu e ncy of 
said BIST logic controll e r and said bus, 

wh e r e in said BIST logic controller is further adapt e d to communicates, to said each one 
of said blocks of test logic , instructions at said lower frequency via said bus, 

wh e r e in said each one of said blocks of test logic is further adapt e d to locally processes 
said instructions at said higher frequency, and 

wherein said test functions that are common to all of said embedded memory arrays 
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comprise providing branch prediction, program counter management, utility counting, and 
general BIST operation control and diagnostic outputs. 

1 6. (Currently Amended) The BIST architecture in claim 1 5, wh e r e in said each one of said 
blocks of test logic e ach compris e comprising a multiplier for increasing the frequency of said 
instructions from said lower frequency to said higher frequency. 

1 7. (Currently Amended) The BIST architecture in claim 18, wh e r e in said data address 
control generation logic and said redundancy allocation logic using ar e adapt e d to use said 
micro-instructions to perform data address control generation and redundancy allocation, 
respectively, based on said micro-instructions. 

1 8. (Currently Amended) The BIST architecture in claim 1 5, wher e in e ach of said each one 
of said blocks of test logic comprising compris e s : 

a clock multiplier; 

redundancy allocation logic; 

data address control generation logic; and 

decoding logic that adapt e d to decodes each of said instructions received from said BIST 
logic controller into multiple individual micro-instructions that are tailored to said corresponding 
one of said embedded memory arrays. 



19. (Currently Amended) The BIST architecture in claim 15, wh e r e in said BIST logic 
controller in combination with said blocks of test logic enabling e nabl es in parallel testing of at 
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least one of the following: 

different types of embedded memories, wherein said different types comprise at least one 
of a dynamic random access memory (DRAM) array, a static random access memory (SRAM) 
array, and a content-addressable memory (CAM) array; 

memory arrays operating at different frequencies; and 

different size memory arrays. 

20. (Currently Amended) The BIST architecture in claim 15, wh e r e in said BIST logic 
controller compris e s comprising at least one of a read only memory (ROM), a scannable read 
only memory (SROM), and other type of memory adapt e d to that stores macro instruction sets. 

21. (Cancelled). 

22. (Currently Amended) A method of testing embedded memory arrays in functional 
circuitry within an integrated circuit using a built-in self test (BIST) architecture, said method 
comprising: 

performing, by a BIST logic controller, test functions common to all of said embedded 
memory arrays [ [,] ] 

wh e rein said BIST logic controller is being remote from said embedded memory 
arrays and operating operat e s at a lower frequency than said embedded memory arrays; 

sending, by said BIST logic controller, instructions to a plurality of blocks of test logic, 
wh e r e in each one of said blocks being ^-incorporated into a corresponding one of said 
embedded memory arrays and op e rates operating at a same frequency as said corresponding one 
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of said embedded memory array, and wh e r e in said same frequency compris e s comprising a 
higher frequency relative to said lower frequency of said BIST logic controller; and 

performing, by said each one of said blocks, test functions unique to said corresponding 
one of said embedded memory arrays, wh e r e in said performing comprising compris e s : 
increasing the frequency of said instructions to said higher frequency. 

23. (Currently Amended) The method in claim 22, wh e r e in said sending comprising 
compris e s using a bus connecting said BIST logic controller to said blocks of test logic so as to 
allow communication of said instructions from said BIST logic controller to said blocks, wherein 
said bus operates at said lower frequency of said BIST logic controller. 

24. (Currently Amended) The method in claim 25, wh e r e in said performing of data address 
control generation and said performing of said redundancy allocation are being based on said 
individual micro-instructions. 

25. (Currently Amended) The method in claim 22, wh e r e in said performing, by said each one 
of said blocks, comprising compris e s : 

performing redundancy allocation; 
performing data address control generation; and 

decoding each of said instructions received from said BIST logic controller into 
individual micro-instructions that are tailored to said corresponding one of said embedded 
memory arrays. 
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26. (Currently Amended) The method in claim 22, wh e r e in said performing by said BIST 
logic controller of said test functions common to all of said embedded memory arrays and said 
performing by said each of said blocks of said test functions unique to said corresponding one of 
said embedded memory arrays enabl e s enabling in parallel testing of at least one of the 
following: 

different types of embedded memories, wher e in said different types comprisinR compris e 
at least one of a dynamic random access memory (DRAM) array, a static random access memory 
(SRAM) array, and a content-addressable memory (CAM) array; 

memory arrays operating at different frequencies; and 

different size memory arrays. 

27. (Currently Amended) The method in claim 22, further comprising storing said 
instructions in one of read only memories (ROMs), a scannable read only memory (SROM), and 
other type of memory in said BIST logic controller. 

28. (Currently Amended) The method in claim 22, wh e r e in said performing by said BIST 
logic controller of said test functions common to all of said embedded memory arrays comprises 
comprising p erforming: 

branch prediction; 

program counter management; 

utility counting; and 

general BIST operation control and diagnostic outputs. 
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29. (Currently Amended) A method of testing embedded memory arrays in functional 
circuitry within an integrated circuit using a built-in self test (BIST) architecture, said method 
comprising: 

performing, by a BIST logic controller, test functions common to all of said embedded 
memory arrays, 

wh e r e in said BIST logic controller is being separate from said embedded memory 
arrays and op e rates operating at a lower frequency than said embedded memory arrays; 

sending, by said BIST logic controller, instructions a plurality of blocks of test logic, 

wh e r e in said sending comprising compris e s using a bus connecting said BIST 
logic controller to said blocks of test logic so as to allow communication from said BIST logic 
controller to said blocks, 

wh e r e in said bus op e rat e s operating at said lower frequency of said BIST logic 

controller, 

wh e r e in each one of said blocks is being incorporated into a corresponding one of 
said embedded memory arrays and operat e s operating at a same frequency as said corresponding 
one of said embedded memory arrays, 

wh e r e in said same frequency compris e s comprising a higher frequency relative to 
said lower frequency of said BIST logic controller and said bus; and 

performing, by each of said blocks, test functions unique to said corresponding one of 
said embedded memory arrays, wh e rein said performing comprising compris e s : 

increasing the frequency of said instructions to said higher frequency. 
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30. (Cancelled). 

3 1 . (Currently Amended) The method in claim 32, wh e r e in said performing of data address 
control generation and said performing of said redundancy allocation being are based on said 
individual micro-instructions. 

32. (Currently Amended) The method in claim 29, wh e r e in said performing, by each of said 
blocks, comprising compris e s : 

performing redundancy allocation; 
performing data address control generation; and 

decoding each of said instructions received from said BIST logic controller into 
individual micro-instructions that are tailored to said corresponding one of said embedded 
memory arrays. 

33. (Currently Amended) The method in claim 29, Th e m e thod in claim 22, wh e r e in said 
performing by said BIST logic controller of said test functions common to all of said embedded 
memory arrays and said performing by said each of said blocks of said test functions unique to 
said corresponding one of said embedded memory arrays enable e nabl e s in parallel testing of at 
least one of the following: 

different types of embedded memories, wh e r e in said different types comprising compris e 
at least one of a dynamic random access memory (DRAM) array, a static random access memory 
(SRAM) array, and a content-addressable memory (CAM) array; 
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memory arrays operating at different frequencies; and 
different size memory arrays. 

34. (Currently Amended) The method in claim 29, further comprising storing said 
instructions in one of read only memories (ROMs), a scannable read only memory (SROM), and 
other type of memory in said BIST logic controller. 

35. (Currently Amended) The method in claim 29, wh e rein said performing by said BIST 
logic controller of said test functions common to all of said embedded memory arrays compris e s 
comprising performing : 

branch prediction; 

program counter management; 

utility counting; and 

general BIST operation control and diagnostic outputs. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cynthia Britt whose telephone number is 571-272-3815. 
The examiner can normally be reached on Monday - Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jacques Louis-Jacques can be reached on 571-272-6962. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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